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Sensors for X-By-Wire-Systems — Position sensors
Hella Accelerator Pedal Roadmap

Continuous Development and Improvement
§ Simplification of design, assembly and installation technologies

§ Increasing share of CIPOS (Contactless Inductive
Position Sensor) technology

§ Integration of functions in subcomponents
§ Optimization of installation space

§ Cost optimization

SOP 2001
1.Gen., Side

Lever, CIPOS

SOP 1996
1.Gen., Side Lever,
Potentiometer

1996

SOP 2007
4.Gen, Opt.

SOP 2003
2.Gen., Mid Lever,
CIPOS

SOP 2005
3.Gen., Opt.

Package, CIPOS

SOP 2010
5.Gen., Opt.
Package, CIPOS

Package, Pot.

SOP 2001
2.Gen., Mid Lever,

Potentiometer

3 Frank Wessler/ Hella KGaA, PDC-PE / 06.02.2008
Confidential. The Contents may only be passed on, used or made known with our express permission. All rights reserved.

Floor Mounted,
1.Gen., CIPOS

‘4

T Wd

2003

E
2.

SOP 2006
loor Mounted
Gen., CIPOS

SOP 2011
Floor Mounted
3.Gen., CIPOS




Accelerator Pedal Sensors Hella
Worldwide Booked Business
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Accelerator Pedal Sensors Hella
APS Production and/or Development Locations
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Hella Accelerator Pedal Sensors
Basics — Hella APS Technology — Integrated Modular Design

Mechanical Module Sensor Module
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Hella Accelerator Pedal Sensors
Working Principle - Single Parts 3.Gen. APS with CIPOS

Contacts
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Hella Accelerator Pedal Sensors
Working Principle - Pedal force characteristic

Pedal force characteristic

G Pedal force

© Pedal travel
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Hella Accelerator Pedal Sensors
Working Principle - Contact Less Inductive Position Sensors

Angle Sensor

(10° to 360°; Multi-turn)

Robust design using:

Standard materials

High Flexibility
for various

Standard applications
processes

Segment Sensor
(up to 110°)

HH
733878X
PDBL5

Standard components

Linear Sensor
(8mm — 70mm and more)
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Hella Accelerator Pedal Sensors
Working Principle - Contact Less Inductive Position Sensors

Basic signal path:

Rotor

Stator Electronics

Induction

Transmitter coil Receiver coil
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Accelerator Pedal Sensors Hella
Hella APS Signals — Customer Adapted Output Possible
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Hella Accelerator Pedal Sensors
Current Products for Truck — Using Contact Less Inductive Sensors

APS 3. Generation Truck Series Applications:

Suspended, Truck Suspended, Truck
SOP 3 Q 2007 SOP 4th Q 2006
Actually produced in Romania Actually produced in Germany
with > 100.000 pedals p.a. for MAN with > 5.000 pedals p.a. for FAW
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Hella Accelerator Pedal Sensors
Heavy Duty Suspended Pedal - Customer Benefits

§ Fusion of basic mechanical concepts and
Hella sensor technology

§ Contactless/ Wear-free measuring

§ Redundant system

§ Customer specific sensor programming

§ Temperature range from — 40 °C to + 85 °C

Customer Benefits Application Fields

§ Contactless measurement with CIPOS § Medium Commercial Vehicles

(Contactless Inductive Position Sensor) § Heavy Commercial Vehicles
§ Robust against mechanical tolerances

§ High accurate system

§ Robust against magnetic / electromagnetic
fields

§ No ECU parameter settings for Accelerator
Pedal necessary during vehicle production

§ Applicable to customer needs
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Hella Accelerator Pedal Sensors
Heavy Duty Floor Mounted Pedal - Customer Benefits

§ APS with integrated CIPOS technology
§ Customer sensor programming

§ Electronically redundant system

§ Kick down function available

§ Temperature range from — 40 °C to + 85 °C

Customer Benefits Application Fields

§ Contactless measurement with CIPOS 8 Trucks
(Contactless Inductive Position Sensor)

§ Robust against mechanical tolerances
§8 High resolution

§ Robust against magnetic / electromagnetic
fields

§ Available as of-the-shelf part

§ Buses

§ Construction machines
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Hella Accelerator Pedal Sensors
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Hella Accelerator Pedal Sensors
Heavy Duty Suspended Pedal - Technical Data (deliverable of the shelf)

Technical data Technical drawing

Operating voltage V8%

Currant consumption per channel mieed, 10 mA

Excess voltage resistance, duration t =+ o 16

Initial force 24N

Final force 42N

Actuation angle 17 CENTER OF FORCE

Resolution 0.04°

Output signal 2 x analogue ratiometric, 2nd channel half scale IDLE POSITION ———___

Linsarity =£1,5%

Synchronisation <3%

Idling voltage 1 10 % / 5%

Full throttle voltages 80 % /45 %

Load resistance o, & ket to 100 kil

Load capacity ma. 100 nF

Filter constant in the contral unit 1ms+5%

Signal output current mea. 1 ma

Operating temperature -40%C to + 85 °C

Storage temperaturs -40°C 1o + 105 °C o

Pratective rating (electronic) IPEKEK | = ;'E'

Housing material PA, PET; GF 30 to GF 50 -
1) = £

fvc;u;;frplug Yazaki 72831 Sismsg A HoLe —_Kds éﬂ:ﬂ]

Vibration resistance 4449 v

Actuations min. 2.5 million 28

EMC CISPR 25, Class &; elkectrical and magnetic fidds 50

ESD A KN B EM 15 KY

1) This accasscry is not part of the scope of supply.
To be purchasad from Yazaki.
Gold-plated contacts and the individud wira seal are raquired.
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Hella Accelerator Pedal Sensors
Heavy Duty Suspended Pedal - Technical Data (deliverable of the shelf)

19

Recommended circuit in the control unit

| Output accelerator pedal

APS

1V CET) L
D——I =

Pin assignment
Fin 1: 5V supply: sensor 1
Pin 2: Analogue signal: sensor 1

Bl
F2
F4
F5
ai

BVCE) _I‘V.Iz Pin 3: Ground: sensor 1
200UT1) — o—— Pin 4: Ground: sensor 2
(=) 1 r y .
J_m i A2 J_cz Pin &: Analogue signal: sensor 2
J@ND1) T '|' ECU Pin 8: &5 V supply: sensor 2
[m,
5{0LUTZ) s Analoa2
o — = Analog
J-ca ﬁ]na e J-ca
J-Ef.Gan] T T
Mechanical characteristic curve Electrical characteristic curve
—— —
Wide Open Throttls Signal i
for ECU ha L-’J._
T 1
o IRr
.f]-""" a:. Pi=2 / E En:::.:r
. 1
— e | P
"a""l — | | P22 /ﬂ___ﬁf-ﬂ“'-——*’”ﬁ i
- F—""Thysteresis F5 | - Pl
g | H gz | P P
= ! e B~ b U
Rated values Rated values
mm] 170.0 b2 /grad] 17.0+1.2
/IN] 24.0 6.0 PiA J1%] 10.0+1.0
/M] 420 £ 8.0 P21 /%] 50x1.0
/IN] >5.0 Plmax /(%] <00.0
/IN] > 4.0 P2max  /[%] < 45.0
/d=grees] <12 pi2 /%] 24.0
/[degrees] 166 p2.2 1[%] 42.0
T /[degrees] <20
b /Idegrees] <1.5
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Hella Accelerator Pedal Sensors
Heavy Duty Floor Mounted Pedal — Technical Data (deliverable of the shelf)

i

20

Technical data

Cperating voltage 5V +G6%
Current consumption per channel mae. 10 ma
Bxcess voltage resistance, duration t = o 16V
Initial farce 15 M
Final force 25N
Actuation angle 17°
Resolution 0.04%
Output signal 2 ¥ analogue ratiometric, 2nd channel half scale
Linearity =1.5%
Synchronisation £3%
Mo-lead voltage 15%/7.5%
Full load voitage a0 % /40 %
Load resistancs top. 5 kbl to 100 ki
Load capacity mazc. 100 nF
Filter constant in the control unit 1ms+5%
Signal output current e, 1 ma
Cperating temperaturs -40°C o+ 85 °C
Storage termperaturs -40*Cto + 105 *C
Protective rating (electronic) |PERE K

Housing material PET, PP GF20; PA GF40

Counterplug” AMP 1-867616-1
Wiedght =5000
Vibration resistance 4449
Actuations mir. 2.5 million
EMC CISPR 25, Class 5; elkectrical and magnetic fields
EsD 4k BREV 15KV

| This accassory is not part of tha scope of supply.
To be purchasad from Tyco Blectrorics

Gold-plated contacts and the individua wire saal are requirad,
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Technical drawing
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Hella Accelerator Pedal Sensors
Heavy Duty Floor Mounted Pedal — Technical Data (deliverable of the shelf)

Recommended circuit in the control unit

APS . -
Output accelerator pedal ECU P,m asflgnmem
Pin1: &V supply: sensor 1
Aecca | fee! Pin 2: Analogue signal: sensor 1
sweca) | {Vge? Pin 3; Ground: sensor 1
0] "
210UTH) S Pin 4: Ground: sensor 2
[ | alo x n
Lot ®m L 9 Fin 5: Analogue signal: sensor 2
3END1) '|' ECU Pin 6: &\ supply: sensor 2
[m
S(0UT2) - pam—
= 1 . alo
J-ca ﬁ]na e J.cq
chGNuz] T T
.
Mechanical characteristic curve Electrical characteristic curve
T T : i
Wide Open Throttle Signal :
for ECU N
[
| __|#__f-:;' P12 / mr
— s .
,——-—"""ﬂ_‘_ﬂd | Jo B J_.---"""FH_F i
j“ e Trydierasis Fs | P22 _.~—:-’*'f_' i
F1) /- i
W s i H . gz | Py b
le 1= 1=
a2 | b2 L |
Rated values Rated values
R Jmm] 160.0 b2 Jlarad] 17 £1.0
F1 /M1 15035 P14 /%] 150£1.0
F2 /M1 2545 P2A %] T5+£1.0
F4 /N] > 4.0 Plmax /%] <81.8
F5 /N] =15 P2max /%] < 40.9
al Jdegrees] =< 1.5 Pi.2 /%] 76.8
a2 Jdegrees] 155 P22 /%] 38.4
T /[degrees] =20
(] fdegrees] <1.2
mm\®
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